The investigated petroleum acids have been isolated from middle oil fractions (b.p. 270-380°C) 
INTRODUCTION
Natural petroleum acids are carboxylic acids of various structures, but there is a structural analogy with hydrocarbons of the appropriate oil. The investigated "Kelebija" crude oil of Vojvodina belongs to the group of "heavy" crude oils with high density, high acid content and low n-parafine content (Table 1) . Our previous work showed that "Kelebija" crude oil is a naphthenic oil, and that the group-structural makeup of hydrocarbons from lower and middle oil fractions is almost exclusively of cycloalkane type with, on average, more condensed rings and very small aliphatic chain content (1).
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In our previous work, we determined the physiological activity of petroleum acids of naphthenic type from oils of different sites in Vojvodina (2, 3, 4) . It was determined that low concentrations of aqueous solutions of potassium salts of petroleum acids of naphthenic type increased synthesis of CO 2 in some types of yeast (5) . Moreover, it was determined that K-salts of petroleum acids of naphthenic type have antistaphylococcal activity and fungicidal activity (6) , while at higher concentrations in water (as waste material) they are toxic and endanger aquatic life (7, 8) . At a concentration of 0.02 mg/l, petroleum acids block completely fertility of fish (9] .
Our previous work described the methods of isolation and purification of petroleum acids using alkaline extraction from a mixture of hydrocarbons from commercial fractions of Vojvodinian oils (10) . The aim of the present work is to get a detailed groupstructural analysis of isolated acids from the middle oil fraction (b.p. 270-380°C) of "Kelebija" crude oil by means of low resolution mass spectrometry using Chemical Ionization (CI) and Field Ionization (FI), as well as to determine the level of phytohormone activity analogous to auxin and gibberellin activity using different concentrations of aqueous solutions of K-naphthenates.
EXPERIMENTAL
All experiments were performed using mixtures of natural petroleum acids isolated and purified by alkaline extraction from oil fractions (distillation interval 270-380°C) of Vojvodinian "Kelebija" oil.
Mass spectra were recorded on a Varian MAT-311A mass spectrometer, using Field Ionization (FI) and Chemical Ionization (CI) as ion source. The spectra recorded employing the FI source contain almost exclusively molecular ions [M] + . This is achieved by creating a strong electronic field around the sharp metal electrodes of the small curvature radius in the ionic source. The other electrode is placed at a distance of about 2-5 mm, so that the field gradient attains the values of 10 7 -10 8 V/cm. This field causes strong ionization of the molecules present, so that the resulting M-spectrum contains almost exclusively [M] + ions. In the M-spectra recorded using CI ion source, signals of the [M+1]
+ ions, almost exclusively, are present. In this case, the sample introduced into the chamber was diluted with a large quantity of gas-carrier (isobutane). The resulting sample concentration was approximately 1%, and the pressure about 0.07-0.12 kPa. Under these conditions, petroleum acids corresponded almost exclusively to [M+1] + ions. Standard physicochemical characteristics of the oil, oil distillate and petroleum acids have been determined using ASTM-standardized methods, elemental microanalysis performed according to Densted, and structural analysis by the standard n-d-M-analysis.
Biological tests were performed using aqueous solutions of potassium salts of investigated petroleum acids in concentrations of 10 -5 , 10 -6 and 10 -7 mol.dm -3 for coleoptile and gibberellin tests respectively (4, 11) .
Gibberellin tests: Wheat seeds, after calcium hypochlorite sterilization, were cut transversely 3 mm from the distal end; the endosperm pieces were weighed in groups of 4 and incubated for 48 h at 30°C in 14×50 mm closed vials containing 1 cm 3 of test solution and 300 µg of streptomycin sulphate. Three replicates of each treatment were used. The same concentration of gibberellic acid (GA 3 ) was applied in control determination of gibberellin type activity.
Auxin tests: For auxin activity determination wheat grains were kept 4 days in thermostat at 26°C in the dark. Coleoptiles 15 mm long were cut in 5 mm segments and used in bioassay. The same concentration of α-naphtylacetic acid was used as control. Table 1 presents physicochemical characteristics of Vojvodinian "Kelebija" crude oil, commercial middle oil fractions (b.p. 270-380°C) of the same oil and of petroleum acids isolated from the given fraction. Exceptionally high density, high average molecular mass of both oil fraction and petroleum acids, as well as high percentage of naphthenic type carbon and very low percentage of parafine type carbon make this crude oil particularly different from most naphthenic oils. ). Biologically most active are the lowest concentrations in gibberellin test, because of the 31.6% increase in reducing sugar content as compared to the control. Judging by acid numbers, which are 1.89 mgKOH/g for crude oil, and 3.08 mg KOH/g for oil distillate, "Kelebija" crude oil belongs to a group of crude oils with very high acid content. Table 3 and 4 present results obtained by low resolution M-spectra using two different methods (CI and FI). Using this method, four Z-series of carboxylic acids (general formula C n H 2n+z O 2 ) have been determined. Table 3 presents M-spectra taken using Chemical Ionization with isobutane as carrier gas. The spectrum contains four series of [M+1] + ions, which represents four series of cycloalkyl carboxylic acids. The series Z= -2 represents monocyclic acid structures. Z= -4 series represents bicyclic acid structures and their content in total acid mixture is 43.1%, which shows that bicyclic acids are predominant, and among them especially C 18 H 32 O 2 with 11.4% content. Z=-6 series, that is, tricyclic acids make up 30.9% of total acid mixture, and Z=-8 series, i.e. tetracyclic acids, make up 4.5% of total acid mixture. Table 4 presents low resolution M-spectra taken using FI, which represent four series of [M] + ions, which corresponds to the presence of four Z series of cycloalkyl-carboxylic acids. Results from Tables 3 and 4 are similar for the same range of molecular mass, which confirms our findings. 
RESULTS AND DISCUSSION

CONCLUSION
Isolated petroleum acids from middle oil fraction (b.p. 270-380°C) of Vojvodinian crude oil "Kelebija" contain four classes of cycloalkylcarboxylic acids: monocyclic-, bicyclic-, tricyclic-and tetracyclic carboxylic acids. Most common are bicyclic acids (general formula C n H 2n-4 O 2 ) and they belong to Z= -4 series. The best physiological activity of investigated petroleum acids was obtained for concentration of 10 -7 mol/dm 3 . The physiological activity of 20.5% was determined using coleoptile test, but the most pronounced activity was obtained in the gibberellin test, where the higher concentration (31.6%) of reducing sugars can be explained by the presence of tricyclic-and tetracyclic carboxylic acids.
